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XXX. Of the Light produced by Inflammation* 
By George Fordyce, M. B. F. R. S. 



R, May 9, TT THEN a body m heated to a certain de- 
* * g ree f it becomes luminous, and is faid to 
be ignited* One of the means of producing heat is in- 
fiammation ; and this, as is well known, is fuffic-ient for 
ignition. But, I apprehend, that, befides the light pro- 
duced by ignition, there is . alfo light produced by the, 
inflammation itfelf. For the inveftigation of this prin- 
ciple, it will be neceflary to confider ignition in the firft 
place. 

Subftances, heated to between 6 and 700 of Fahren- 
heit's thermometer, begin to be luminous in the dark. 
If they be colourlefs, the light which is firft obferved is 
red ; as the heat is increafed, there is a mixture of yellow 
rays; and, laftly, a due proportion of all the coloured 
rays to form a pure white, which has been commonly 
called, by chemifts, a melting heat. The intenfenefs of 
this light depends much upon the denfity of the heated 
body ; for, while metals, heated to this degree, throw out 
a ftrong light, the vapour at the end of the flame of a 
blow-pipe, properly applied to a lamp, is not vifibly lu- 
minous, though the heat be fo great as immediately to 
give a white heat to glafs. The colour of this light is 
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affe<£fced by the colour of the ignited matter. While zinc 
is calcining, the pure white calx throws off a light, which 
vies with that of the Sun in brightnefs and purity ; the 
green calx of copper-gives to the flame of a fire, in which 
it is calcining, a beautiful green ; and tallow burning in a 
candle, being converted into empyreumatic oil, as it panes 
off from the wick, the yellow colour of this oil gives a 
yellownefs to the flame, which very much alters She co- 
lours of objects feen by candle-light from what they 
appear to be in the day. 

The light produced by the decompofition of bodies in 
inflammation is totally independent of the heat, and 
its colour is blue ; for fubftances which burn, without 
producing 6oo° of heat of Fahrenheit's thermometer, 
give light during their inflammation. Thus, phofphorus 
of urine expofed to the air burns and is decompofed, 
producing light with very little heat; and that this is a 
true inflammation and decornpofition appears from this 
experiment. Take a receiver of white glafs, capable of 
holding fix or eight gallons ; put into it a drachm of phof- 
phorus of urine, finely powdered, and half an ounce of 
water; cork the mouth of the receiver, and tyeitover 
with a bladder, fo as to exclude the external air ; incline 
the receiver to all fides gently, and afterwards fet it to 
reft ; the powder will adhere to the fides, and the water 
will drain from it. As foon as the water is fufficiently 
drained off, the particles of the phofphorus will become 
luminous, and emit a thick fmoke : this will continue for 
fome days; but at laft no more light or vapour will 
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appear. Open the receiver, and you will find, that the 
air will have contracted, as it does from the inflamma- 
tion of a candle in van helmont's experiment; that is, 
about a twentieth part. It is become unfit for inflam- 
mation; for if a lighted candle be immerfed in it, it 
will be extinguifhed as well as the pbofpboru^ and an 
animal will be ftiffocated by it. The air then has fuf- 
fered the fame change, as that air which has ferved for 
the inflammation of other bodies ; and the pbofphorus is 
partly decompofed, the water in the receiver being im- 
pregnated with its acid, and the air faturated with its 
phlogifton. Blow frelh air into the receiver, and the 
light and fmoke will immediately re-appear. In like 
manner, it is known, that fulphur will burn and give 
light, without heat fufficient for ignition. Take a piece 
of iron heated nearly red hot, and throw a little gun- 
powder upon it. If the heat be of a proper degree, the 
fulphur will burn off with a blue flame, without heat 
fufficient for ignition; for, if fuch heat had been pro- 
duced, the gun-powder would certainly have taken fire, 
which it does not. It is the inflammation and decompo- 
lltion of the fulphur, and not its evaporation, which pro- 
duces the light ; for, if we fublime fulphur in clofe vef- 
fels, made of the moft tranfparent glafs, no light will be 
viable, except at the very beginning, when a fmall per- 
tion of it burns till the air in the veffel be faturated, and 
rendered unfit for inflammation. 

That the light, which is produced by the decompofi- 
tion in inflammation, is blue, in whatever degree of heat 
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the inflammation takes place, appears from obferving 
the. bottom and lower part of the flame of a candle, 
where the inflammation is ; the light produced is blue. 
Or take a candle which has burnt for fome time, extin- 
guifh.it by applying tallow to the wick, and let it ftand 
to cool; afterwards fet it on fire by the flame of another 
candle: at firft, no more vapour will arife than can be 
aited upon by the air at once; inflammation, therefore, 
will go on in the whole fmall flame, and it will be blue. 
It may be neceflary to obferve here, that, when a candle 
bairns, the following procefs happens. The tallow boils 
intheAvick, a n<Ii S convertedintoempyreumaticoil,rifing 
from it in the form of vapour. As it rifes from every part 
of the wick, the volume is increafed till it comes to the 
top, and gives to the lower part of the flame the form of 
afruflum of an inverted cone. The air is applied to the 
outer furface of the column of vapour, and, there de- 
compofing the empyreumatic oil, produces heat and blue 
light ; the Jlratum of vapour, within the outer burning 
furface, is heated white-hot ; the heat diminifhes towards 
the center, which, if the flame be large, is fcarcely red-hot ; 
a& the column rifes, decompofition taking place conftantly 
on its furface, it neceffarily diminifhes, and the upper 
part of the flame is conical. That the tallow boils in the 
wick can be feen ; that it is converted into empyreumatic 
oil is proved by drawing the vapour, riling in the middle 
of the flame, where it does not burn, into a glafs tube; 
the empyreumatic oil condenfes. This alio fhews, that 
the flame does not burn in the middle. That the heat is 
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produced on the outer furface appears, if we take a fm all 
rod of glafs, and put the end of it in the blue flame on 
the furface ; it will be heated white-hot and melt. Im- 
merfe the rod into the flame, fo that the point lhall be 
in the center, it will melt and bend, where it is in the 
blue flame on the furface; whereas, if the flame be 
large, the point which is in the center will hardly be 
heated red-hot. That the empyreumatic oil is decorn- 
pofed is proved by burning a candle with a very fmall 
wick in diftilling veffels, no condenfation of empyreu- 
matic oil takes place. We may conclude, therefore, 
that light is produced by the decompofition, as well as by 
the ignition, in inflammation. 

I will not take up the time of this learned Society in 
applying thefe principles to the explanation of various 
appearances in burning bodies; or ground upon them 
any practical rules for producing ftrong or faint, white 
or coloured light, thefe being fufliciently obvious. I 
have chofen to illuftrate this fubjeit by experiments that 
may be the moft eafily tried; but, left the manner of 
powdering phofphorus ihovld not be known, I will give the 
procefs. Take phofphorus of urine two drachms; put it 
into a four-ounce phial ; pour upon it three ounces of 
water ; heat it gently, by immerfion in warm water, till 
the phofphorus melts ; fhut the phial with a cork ; take 
it out of the water, and fhake it brilkly till it be cold ; the 
phofphorus will be found in powder. 
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